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,:7LVFKDUDFWHULVHGE\DKLJKGHJUHHRIUHOLDELOLW\DQGVDIHW\FRPSDUHGWR
RWKHUWUDQVSRUWPRGHV$JDLQVWWKHEDFNJURXQGRIWKHFOLPDWHFKDQJHGHEDWHKRZHYHUQHZFRQFHUQVDUHVWDUWLQJWR
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UHVXOWVILJXULQJLQWKHSDSHUDUHEDVHGRQWKHUHVXOWVRIWKH(&IXQGHG(&&21(7SURMHFWZKLFKLVDQ
LQWHUGLVFLSOLQDU\SURMHFWFRPELQLQJWKHH[SHUWLVHJDLQHGIURPFOLPDWRORJ\K\GURORJ\WUDQVSRUWHFRQRPLFVVKLS
EXLOGLQJDQGLQODQGZDWHUZD\PDQDJHPHQW$TXDQWLWDWLYHDSSURDFKLVDSSOLHGXVLQJWKHUHVXOWVRIH[LVWLQJFOLPDWH
HQVHPEOHVK\GURORJLFDOUHVXOWVIURP./,:$6DQGWKHWUDQVSRUWQHWZRUNPRGHOV75$16722/6DQG12'86
7KHSDSHUVWDUWVILUVWZLWKDQRYHUYLHZRIH[SHFWHGHIIHFWVRIFOLPDWHFKDQJHRQWKH5KLQHDQG'DQXEH$GDSWDWLRQ
PHDVXUHVDUHHYDOXDWHGLQIXQFWLRQRIWKHLUFRVWHIIHFWLYHQHVVJLYHQWKHH[SHFWHGLPSDFWRIFOLPDWHFKDQJHRQWKH
QDYLJDWLRQFRQGLWLRQV
7KHPDLQFRQFHUQIRUDGDSWDWLRQLVFRSLQJZLWKSHULRGVRIORZZDWHUOHYHOVDVWKHVHZHUHHPSLULFDOO\HVWDEOLVKHGDV
WKHPRVWLQIOXHQWLDOIRUWKHVHFWRU:HFRQVLGHUIRXUIRFDOSRLQWVIRUDGDSWDWLRQIOHHWDQGWUDQVSRUWUHODWHGVWUDWHJLHV
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,QWURGXFWLRQ
7KHLPSDFWFKDLQRIFOLPDWHFKDQJHRQWKHLQODQGZDWHUZD\VHFWRU
7KHSXEOLFDWLRQRIWKH,3&&UHSRUWRXWOLQHVSRVVLEOHFOLPDWHFKDQJHVFHQDULRVDVZHOODVH[SHFWHG
LPSDFWV,QWKLVOLJKWLW VHHPVWREHQHFHVVDU\ WRFORVHO\ORRPWKLV WRSLF7KLVRQWKHRQHKDQGUHIHUV WR
PLWLJDWLRQ VWUDWHJLHV ZKLFK DLP DW DIIHFWLQJ SRVVLEOH FDXVHV RI FOLPDWH FKDQJH OLNH IRU H[DPSOH WKH
GHFUHDVHRI&2HPLVVLRQV2QWKHRWKHUKDQGDSSURDFKHVRIKRZWRPHHWLPSDFWVRIDSRVVLEOHFOLPDWH
FKDQJHDUHFRQFHUQHGDLPHGDWDGDSWDWLRQWRQHZFOLPDWHFRQGLWLRQV7KLVSDSHUUHIHUVWRWKHODWWHU
*HQHUDOO\LQODQGZDWHUZD\WUDQVSRUW,:7LVFKDUDFWHULVHGE\DKLJKGHJUHHRIUHOLDELOLW\DQGVDIHW\
FRPSDUHG WRRWKHU WUDQVSRUWPRGHV ,W LVDOVRNQRZQ IRU LWV ORZHQYLURQPHQWDO LPSDFW FRPSDUHG WR WKH
PRUH SROOXWLQJ URDG WUDQVSRUW 7KH UROH RI ,:7 DQG LWV SRWHQWLDO DV DQ DOWHUQDWLYH WUDQVSRUW V\VWHP IRU
IUHLJKWWUDQVSRUWHYRNHVLQWHUHVWEXWDOVRFRQFHUQIURPDQHQYLURQPHQWDOSRLQWRIYLHZZLWKLQ(XURSH7KH
UDLVLQJ LQWHUHVW LV FRQILUPHG E\ WKH RIILFLDO YLHZ RI WKH (XURSHDQ 8QLRQ ZKLFK UDWHV ,:7 DV D OHVV
HQHUJ\LQWHQVLYHFOHDQHUDQGVDIHUWUDQVSRUWV\VWHPDQGHQFRXUDJHVFKDQJHVLQSROLF\WKDWZRXOGPRYHD
ODUJHUSDUWRIIUHLJKWIORZVRQWKHLQODQGZDWHUZD\QHWZRUN&20±ILQDOUHSRUW1$,$'(6
7RVRPHH[WHQW,:7KDVDOZD\VEHHQGHSHQGHQWRQFOLPDWHFRQGLWLRQV$JDLQVWWKHEDFNJURXQGRIWKH
FOLPDWH FKDQJH GHEDWH QHZ FRQFHUQV DUH VWDUWLQJ WR UDLVH DWWHQWLRQ ,:7 LV H[SHFWHG WR EH VHQVLWLYH WR
FOLPDWH FKDQJH DVSHFWV HJ LQ WHUPV RI ZDWHU OHYHO IOXFWXDWLRQV DQG UHVXOWLQJ HIIHFWV RQ FRVWV DQG
UHOLDELOLW\ 6HYHUDO VWXGLHV DQG FRQIHUHQFHV DGGUHVV WKLV WRSLF ([DPSOHV DUH WKH RQJRLQJ VWXGLHV
&/$9,(5 DQG ./,:$6 DV ZHOO DV -RQNHUHQ  +RZHYHU IXUWKHU VXEVWDQWLDWHG LQIRUPDWLRQ LV
QHHGHG
&KDQJLQJFOLPDWHFRQGLWLRQVDQGDULVHRIH[WUHPHZHDWKHUSHULRGVFRXOGWULJJHUDQLPSDFWFKDLQZLWK
WKH UHVXOW WKDW QDYLJDWLRQ FRQGLWLRQV IRU LQODQG YHVVHOV FKDQJH FRVW DGYDQWDJH DQG UHOLDELOLW\ RI
ZDWHUERUQH WUDQVSRUWVGHFUHDVH WKXV LPSDLULQJFRPSHWLWLYHQHVVRI LQSDUWLFXODU WKRVHVHFWRUVZKLFKUHO\
RQFRVWHIIHFWLYHWUDQVSRUWRIHVSHFLDOO\EXONDQGFRQWDLQHUL]HGFDUJR
7DUJHWHGDGDSWDWLRQPHDVXUHVHJLQYHVWPHQWVVKLSEXLOGLQJRUK\GUDXOLFHQJLQHHULQJDQGRSHUDWLQJ
PHDVXUHV HJ WUDQVSRUW FRQFHSWV LQFOXGLQJ ZDWHU OHYHO IRUHFDVWV FDQ FRQWULEXWH WR UHGXFH RU HYHQ WR
RYHUFRPHWKHVHQVLWLYLW\RI,:7WRFOLPDWHFKDQJH,QYHVWPHQWVLQ,:7HJLQQHZVKLSWRQQDJHDGMXVWHG
WRFKDQJHGLQIUDVWUXFWXUHFRQGLWLRQV LQYHVWPHQWVLQK\GUDXOLFHQJLQHHULQJEXLOGLQJVRUTXHVWLRQVUHODWHG
WR WKH VLWH VHOHFWLRQ RI WKH VKLSSLQJ LQGXVWU\ZLOO JHQHUDOO\ KDYH D ORQJ VHUYLFH OLIH DQG FDQ FRYHU WKH
QHHGVRIWKHVHFWRUIRUVHYHUDOGHFDGHV
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
)ROORZLQJ WKHDSSURDFKGHVFULEHGE\)LJXUHȈĳȐȜȝĮȉȠĮȡȤİȓȠ ʌȡȠȑȜİȣıȘȢ ĲȘȢ ĮȞĮĳȠȡȐȢ įİȞ
ȕȡȑșȘțİSRVVLEOHFOLPDWHLQGXFHGVKLIWVIURP,:7WRRWKHUWUDQVSRUWPRGHVZKLFKZRXOGUXQFRQWUDU\
WRFRQJHVWLRQDQGHQYLURQPHQWUHODWHGJRDOVVLQFHIRU\HDUVDQ LQWHQVLILHGFRQVLGHUDWLRQRIZDWHUERUQH
WUDQVSRUWLVFODLPHGRQQDWLRQDODVZHOODVRQ(8OHYHOFRXOGEHDYRLGHG)XUWKHUPRUHZLWKWKHKHOSRI
WDUJHWHG DGDSWDWLRQPHDVXUHV ,:7FRXOG FRQWULEXWH WR VROYH IXWXUH WUDQVSRUW WDVNV LQ VSLWH RI H[SHFWHG
FOLPDWH FKDQJHV 7DUJHWHG DGDSWDWLRQ PHDVXUHV FRXOG FRQWULEXWH WRPDLQWDLQ ,:7 DV D VXVWDLQDEOH DQG
UHOLDEOHWUDQVSRUWPRGHDQGWRHQDEOH,:7WRRYHUWDNHSDUWVRIWKHSUHGLFWHGIXWXUHLQFUHDVHVRIWUDQVSRUW
GHPDQGFRQVLGHULQJWKHH[SHFWHGFDSDFLW\UHVWUDLQWVRIURDGDQGUDLOLQIUDVWUXFWXUH
)LJXUH,PSDFWFKDLQRIFOLPDWHFKDQJHRQ,QODQG:DWHUZD\7UDQVSRUW
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7KH(&&21(7SURMHFW
7KH UHVXOWV SUHVHQWHG LQ WKLV SDSHU DUH EDVHG RQ WKH LQWHUPHGLDWH UHVXOWV RI WKH (&&21(7 SURMHFW
(&&21(7 LV D \HDU &RRUGLQDWLRQ DQG 6XSSRUW $FWLRQ IXQGHG E\ WKH (XURSHDQ &RPPLVVLRQ '*
029(LQWKHFRQWH[WRIWKHWK)UDPHZRUN3URJUDPPH
7KHDSSURDFKRI(&&21(7LVXQLTXHDVLWWDNHVLQWRDFFRXQWWKHIXOOLPSDFWFKDLQRIFOLPDWHFKDQJH
FIU SDUDJUDSK  LQWHJUDWLQJ WKH ZRUN RI FOLPDWH FKDQJH VSHFLDOLVWV K\GURORJLVWV WUDQVSRUW
HFRQRPLVWV VKLS EXLOGLQJ VSHFLDOLVWV DQG SROLF\PDNHUV 7KLV SDSHU H[SODLQV WKHPHWKRGRORJLFDO LVVXHV
HQDEOLQJWKHFRRSHUDWLRQRIVXFKDGLYHUVHFRQVRUWLXPDQGGLVFXVVHVKRZWKHGDWDIURPFOLPDWRORJLFDODQG
K\GURORJLFDOPRGHOOLQJFDQEHSURFHVVHGIRUHFRQRPLFHYDOXDWLRQDQGSROLF\DGYLFH
7KH ILUVW VWHS RI WKH (&&21(7 SURMHFW LV WR DVVHVV WKH QDYLJDWLRQ FRQGLWLRQV LQ WKH IXWXUH RQ WKH
5KLQH0DLQ'DQXEHFRUULGRUDVSURMHFWHGE\FXUUHQWFOLPDWHPRGHOV$VWKHUHLVQRVLQJOHEHVWFOLPDWH
PRGHO (&&21(7 XVHV PDQ\ GLIIHUHQW PRGHOV WR DVVHVV WKH FXUUHQW VWDWH RI NQRZOHGJH RQ FOLPDWH
FKDQJH 7KH ZHW DQG GU\ VFHQDULRV WKDW FDQ EH GHILQHG UHIOHFW WKH UDQJH RI SRVVLEOH IXWXUH QDYLJDWLRQ
FRQGLWLRQVZLWKVSHFLDOHPSKDVLVWRORZZDWHUVLWXDWLRQV
/RZZDWHUOHYHOVLWXDWLRQVDUHHPSKDVLVHGEHFDXVHLWZDVSURYHGHPSLULFDOO\FIUWKHVLWXDWLRQRQWKH
5KLQHULYHULQWRKDYHWKHPRVWLPSDFWRQLQODQGZDWHUZD\WUDQVSRUWVHHDOVR-RQNHUHQ2
:KLOHKLJKZDWHUOHYHOVSRVHPDLQO\VKRUWWHUPGD\VSUREOHPVIRUQDYLJDWLRQORZZDWHUFRQGLWLRQV
FDQLQYROYHSUREOHPVIRUSDVVDJHRIPDLQO\ODUJHUIUHLJKWVKLSVIRUORQJHUSHULRGVRIWLPH2WKHUFOLPDWH
UHODWHGFKDQJHVVXFKDVFKDQJHGLFHIRUPDWLRQDUHDVVHVVHGRQO\EULHIO\LQ(&&21(7
7KHWDUJHWSHULRGIRUWKHVLPXODWLRQVSURYLQJWKHEDVLVIRUWKHFRQVLGHUDWLRQVUHODWHGWRDGDSWDWLRQDQG
HFRQRPLFV LV  GHQRWHG DV ³QHDU IXWXUH´ RU ³´ 3URMHFWLRQV ZLWK UHVSHFW WR QDYLJDWLRQ
FRQGLWLRQV LQ WKH ³IDU IXWXUH´ ZLOO EH SURYLGHG IRU WKH SHULRG  DOVR GHQRWHG DV ³´
KHUHDIWHU $OO IXWXUH FKDQJHV DUH H[SUHVVHG ZLWK UHIHUHQFH WR D ³FRQWURO SHULRG´ IURP  WR 
6FKZHLJKRIHUHWDO
7KHQH[WVWHSRIWKHSURMHFWLVWRHVWLPDWHWKHHIIHFWRIFOLPDWHFKDQJHRQWKHWUDQVSRUWQHWZRUN
7KHUHIRUHDUHIHUHQFHVFHQDULRQHHGVWREHGHILQHG7KLVVFHQDULRFRQVLVWVRI2'SDLUVZLWKDVVRFLDWHG
IUHLJKW IORZV XQGHU NQRZQ FRQGLWLRQV LH WUDQVSRUW FRVWV DQG FDSDFLWLHV RI  ,Q WKH FDVH RI
(&&21(7 WKH2'PDWUL[ LV WDNHQ IURP WKH75$16722/6(XURSHDQ WUDQVSRUWPRGHO ,W LV WKHQ IHG
LQWR WKH 12'86PRGHO D YLUWXDO QHWZRUN PRGHO IRU IUHLJKW WUDQVSRUW 7KHQ ZH VXSHULPSRVH D VHW RI
UHSUHVHQWDWLYH UHVXOWV IURP WKH FOLPDWHK\GURORJ\ PRGHOOLQJ RQWR WKH WUDQVSRUW UHIHUHQFH VFHQDULR
SURFHVVHG WR EH KDQGOHG E\ WKH HFRQRPLFPRGHO 7KLV UHVXOWV LQ D VHW RI WUDQVSRUWHFRQRPLF VFHQDULRV
LQFOXGLQJWKHHIIHFWRIFOLPDWHFKDQJH
$Q DOWHUQDWLYH WUDQVSRUW EDFNJURXQG VFHQDULR LV DGGHG IRU UHDVRQV RI VHQVLWLYLW\ DQG FRQVLVWV RI D
SURMHFWLRQRIWUDQVSRUWYROXPHV
,QSDUDOOHOWKH(&&21(7SURMHFWLGHQWLILHVDQGDVVHVVHVDGDSWDWLRQVWUDWHJLHVIRUFRSLQJZLWKSRVVLEOH
FOLPDWH FKDQJH HIIHFWV RQ ,:7 ZLWK UHVSHFW WR WKHLU DSSOLFDELOLW\ %RWK TXDOLWDWLYH DQG TXDQWLWDWLYH
FULWHULDDUHWDNHQLQWRDFFRXQWDQGFRPELQHGLQWRDPXOWLFULWHULDDQDO\VLV0&$
7KLV OHDGV WR DQRWKHU URXQG RI FDOFXODWLRQV ZLWK WKH WUDQVSRUW HFRQRPLF PRGHO 12'86 ZKHUH
YDULDWLRQV WR WKH FOLPDWH FKDQJH VFHQDULRV WKURXJK DGDSWDWLRQ PHDVXUHV DUH DGGHG LH WKH DGDSWDWLRQ
VFHQDULRV
,QWKHHQG(&&21(7SURGXFHVDQDVVHVVPHQWRIWKHFRVWHIIHFWLYHQHVV&($RIDGDSWDWLRQVWUDWHJLHV
FRPELQHGZLWK WKHUHVXOWVRI WKHPXOWLFULWHULDDQDO\VLV OHDGLQJ WRSROLF\JXLGHOLQHVDQGDGHYHORSPHQW
SODQIRULQODQGZDWHUZD\WUDQVSRUW7KHDLPLVWRLGHQWLI\PHDVXUHVWKDWDUHERWKHIIHFWLYHDQGUREXVWE\
FRPSDULQJWKHLUH[SHFWHGHIIHFWVRYHUWKHGLIIHUHQWVFHQDULRV
7KLVSDSHUZLOOVWDUWE\SUHVHQWLQJWKHHYDOXDWLRQRIWKHFOLPDWHFKDQJHSURMHFWLRQVIRUWKH(&&21(7
LPSDFWVWXGLHV7KHQLWZLOOH[SODLQKRZWKHGDWDIURPWKHK\GURORJLFDOPRGHOVZLOOEHSURFHVVHGIRUWKH
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WUDQVSRUW HFRQRPLFPRGHOV1H[W LWZLOO HODERUDWHRQSRVVLEOHDGDSWDWLRQ VWUDWHJLHV)LQDOO\ LW H[SODLQV
KRZWKHUHVXOWVDUHFXUUHQWO\DSSOLHGLQWKHSURMHFW
*2,1*7+528*+7+(,03$&7&+$,1
&RPSDULQJWKHGLIIHUHQWPRGHOVDQGDSSURDFKHV
7KHWUDQVSRUWHFRQRPLFPRGHOVXVHGLQ(&&21(7DUHVWDWLRQDU\7KHLUIRFXVOLHVRQDQQXDODQGVXE
DQQXDO FRQGLWLRQV LQ FRVWV SULFHV DQG WUDQVSRUW PRGHV 7KH GHYHORSPHQW RI VFHQDULRV RI IXWXUH
FLUFXPVWDQFHV LV WKXV HVVHQWLDO&OLPDWH FKDQJH KRZHYHU LQYROYHV D YHU\ ODUJH WLPH VSDQ DQGPXVW EH
HYDOXDWHGRQFOLPDWHSDUDPHWHUVZLWKD\HDUVDYHUDJH+\GURORJLFDOPRGHOVRSHUDWHRQVPDOOWRODUJH
WLPH VFDOHV DQG DUH DEOH WR KDQGOH WKH FOLPDWRORJLFDO PRGHOV TXLWH ZHOO +RZHYHU WKH\ SURGXFH DQ
HQRUPRXVGDWDEDVHZKLFKQHHGVWREHSURFHVVHGLQDVFLHQWLILFDOO\VRXQGZD\
7KLV FKDSWHU WUHDWV WKH SURFHVVLQJ RI FOLPDWH FKDQJH LQIRUPDWLRQ WKURXJK WKH LPSDFW FKDLQ DV
VXPPDULVHGLQ7DEOH,QSDUDJUDSKZHH[SODLQKRZUHOHYDQWFOLPDWHVFHQDULRVZHUHVHOHFWHG,Q
ZHWUHDWWKHK\GURORJLFDOPRGHOOLQJDQGLQZHH[SODLQKRZWKHK\GURORJLFDOUHVXOWVFDQEHSURFHVVHG
IRUHFRQRPLFHYDOXDWLRQ
7DEOH&RPSDULVRQRIPRGHODSSURDFKHVZLWKLQ(&&21(7
 7LPHVSDQ ,PSRUWDQWRXWSXWYDULDEOHV &RPSOLFDWLRQV
&OLPDWRORJLFDO
PRGHOV
 \HDUDYHUDJHV IRU H[DPSOH

HWF
SUHFLSLWDWLRQWHPSHUDWXUH %LDVSUHGLFWLRQUHJLRQDOFOLPDWHVFHQDULRV ODUJH
VHWRIPRGHOFKDLQVHQVHPEOHVXQFHUWDLQW\
+\GURORJLFDO
PRGHOOLQJ
'DLO\ DQG HYHQ KRXUO\ YDULDWLRQV IRU DOO
PRGHOOHG\HDUV\HDUV
ZDWHU OHYHOVZDWHUGHSWKVRQGLIIHUHQW
ULYHUVWUHWFKHVEDVHGRQQDWXUHRIULYHU
$GGHG XQFHUWDLQW\ GXH WR UHJLRQDO YDULDQFH DQG
DQWKURSRJHQLFIDFWRUV
/DUJHUXQQLQJWLPH
7UDQVSRUW
HFRQRPLF
PRGHOOLQJ
%DVHG RQ DQ 2'PDWUL[ IRU  \HDU
3UHGLFWLRQV VKRXOG EH EDVHG RQ DYHUDJHV
RU VKRXOG EH FRPSRVHG RI GLIIHUHQW
FKDUDFWHULVWLFVLWXDWLRQV
)ORZ RI JRRGV E\ WUDQVSRUW PRGH
LQODQGZDWHUZD\VDUHRIWKHPRGHV
&RVWV RI WUDQVSRUW PLQLPL]HG E\
PRGHO
'LIILFXOW WR KDQGOH VXEDQQXDO LQIRUPDWLRQ IRU
H[DPSOHVHDVRQDOYDULDQFH
8QFHUWDLQW\LQ2'PDWUL[
2QO\DOLPLWHGVHWRIPRGHOUXQVLVSRVVLEOH
'HILQLQJFOLPDWHFKDQJHVFHQDULRVDVDPHWHRURORJLFDOEDVLVIRULPSDFWVWXGLHV
&OLPDWHPRGHOOLQJLVDQGDOZD\VKDVEHHQDGRPDLQZKHUHILUPFRQFOXVLRQVDUHKDUGWRFRPHE\7KH
VLPXODWLRQVZKLFKDUHWKHPRVWO\SK\VLFVDQGSURFHVVRULHQWHGWRROVIRUGHVFULSWLRQRIWKHIXWXUHFOLPDWH
HYROXWLRQLQFOXGHVHYHUDOXQFHUWDLQWLHVWKHLQWHUQDOYDULDELOLW\LVDQDWXUDOFKDUDFWHULVWLFRIWKHFOLPDWH
V\VWHP  WKH IXWXUH KXPDQ DFWLYLW\ LV TXDQWLILHG LQ WKH SURMHFWLRQV DV GLIIHUHQW *+* DQG DHURVRO
HPLVVLRQ VFHQDULRV  WKH GLIIHUHQFHV LQ WKH IRUPXODWLRQ DSSOLHG E\ WKH JOREDO DQG UHJLRQDO FOLPDWH
PRGHOV*&0VDQG5&0VUHVSHFWLYHO\LQWURGXFHIXUWKHUXQFHUWDLQWLHVLQWKHFOLPDWHFKDQJHVLPXODWLRQV
$ NH\ SRLQW RI YLHZ DW SODQQLQJ WKH UHVHDUFK HIIRUWV LQ (&&21(7 ZDV WKDW DOO WKH LPSDFW VWXGLHV
FRQGXFWHG ZLWKLQ WKH SURMHFW VKRXOG EH FRPSDUDEOH ZLWK HDFK RWKHU E\ EDVLQJ WKHP RQ D FRPPRQ
PHWHRURORJLFDOEDVLV
,Q (&&21(7 DQ HIIRUW LV PDGH WR DGGUHVV WKHVH XQFHUWDLQWLHV E\ GHWHUPLQLQJ ³UHSUHVHQWDWLYH
SURMHFWLRQV´ RU ³PRGHO FKDLQV´ IRU WKH 5KLQH DQG 8SSHU 'DQXEH FDWFKPHQWV 7KHVH ³PRGHO FKDLQV´
DWWHPSWWRUHSUHVHQWERWKWKHORZHUDQGXSSHUVLJQDOVRIFRQVLVWHQWVLPXODWLRQVRIK\GURORJLFDOSDUDPHWHUV
E\ PRVW RI WKH HQVHPEOH PHPEHUV IRU WZR IXWXUH WLPH KRUL]RQV ± DQG ± ,Q WKH
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./,:$6SURJUDPPHDPDMRUSDUWRIWKHFXUUHQWO\NQRZQVSHFWUXPRIXQFHUWDLQW\ZDVWDNHQLQWRDFFRXQW
E\XWLOL]LQJK\GURORJLFDO LPSDFWPRGHOVDQGDQHQVHPEOHRIGLIIHUHQW*&0VDQG5&0V)RU WKH8SSHU
'DQXEHXVLQJWKHVDPHWKRURXJKPHWKRGDV./,:$6ZDVQRWIHDVLEOHLQ(&&21(7GXHWRUHVRXUFHDQG
WHPSRUDOFRQVWUDLQWVWKHUHIRUHDFRUUHODWLRQDQDO\VLVZDVDSSOLHGEHWZHHQORZHVWZLQWHUO\GD\PHDQ
GLVFKDUJHDQGFOLPDWHYDULDEOHV6HSWHPEHU-DQXDU\SUHFLSLWDWLRQVXPDVDSUR[\
$V D UHVXOW RI WKLV VHOHFWLRQPHWKRG DOWRJHWKHU  UHJLRQDO FOLPDWHPRGHO VLPXODWLRQV DUH VHOHFWHG DV
UHSUHVHQWDWLYH IRU WKH ORZHUDQGXSSHUERXQGV LQ WKHK\GURORJLFDOFRQGLWLRQVIRU WKHQHDUDQGIDU IXWXUH
RYHUWKHWZRWDUJHWUHJLRQV
&OLPDWHFKDQJHLPSDFWVRQQDYLJDWLRQFRQGLWLRQVRQ5KLQHDQG'DQXEH
:LWKLQ WKH(&&21(7SURMHFW WKH LPSDFWRIFOLPDWHFKDQJHRQ WKHSHUIRUPDQFHRI LQODQGZDWHUZD\
WUDQVSRUWLQFOXGLQJFRQVLGHUDWLRQVUHODWHGWRHFRQRP\DQGWKHUHOLDELOLW\LVEHLQJDQDO\VHGIRUWKH5KLQH
0DLQ'DQXEHFRUULGRU
,QWKDWOLJKWLWLVQHFHVVDU\WRSURYLGHSURMHFWLRQVDERXWSRVVLEOHIXWXUHQDYLJDWLRQFRQGLWLRQVDWFULWLFDO
ORFDWLRQV±WKH³ERWWOHQHFNV´RIWKHLQODQGZDWHUZD\WUDQVSRUWV\VWHP±FRQVLVWLQJRILQIRUPDWLRQIRUWKH
GLIIHUHQWULYHUVWUHWFKHVRQ
 GLVFKDUJHV
 VWUHDPYHORFLWLHV
 PHDQDQGPLQLPXPZDWHUOHYHOV

%DVHGRQWKHELDVUHPRYHGFOLPDWHSURMHFWLRQVDVLQSXWIRUGLVFKDUJHVLPXODWLRQVK\GURORJLFDOPRGHOV
DUHDSSOLHGWROLQNGLVFKDUJHVWRZDWHUOHYHOVDWUHOHYDQWGRZQVWUHDPORFDWLRQV
5KLQH
&RPSUHKHQVLYH UHVXOWV RI WKH ./,:$6 SURJUDPPH DUH XVHG IRU WKH 5KLQH ZLWKLQ WKLV SURMHFW $Q
HQVHPEOH RI  ELDVFRUUHFWHG FOLPDWH VLPXODWLRQV KDV EHHQ XVHG DVPHWHRURORJLFDO LQSXW IRU WKH VHPL
GLVWULEXWHG+%9K\GURORJLFDOPRGHODQGIXUWKHU OLQNHG WR WKHK\GURG\QDPLF62%(.ULYHUPRGHO7ZR
FOLPDWH VFHQDULRV KDYHEHHQ VHOHFWHG IRU WKH QHDU IXWXUH WLPHKRUL]RQ DQG WZR VFHQDULRV IRU WKH
GLVWDQWIXWXUHWLPHKRUL]RQ
'DQXEH
$WWKHEHJLQQLQJRIWKH(&&21(7SURMHFWDYDLODEOHK\GURORJLFDODQGK\GURG\QDPLFPRGHOUHVXOWVGLG
QRWFRYHUWKHHQWLUHVWXG\DUHDRIWKH8SSHUDQG&HQWUDO'DQXEH$VDUHVXOWRIWKHHIIRUWVPDGHZLWKLQWKH
SURMHFW WKH 9,78., 1+)6 K\GURORJLF DQG K\GURG\QDPLF PRGHOOLQJ V\VWHP KDV EHHQ H[WHQGHG DQG
LPSURYHGDQGQRZLW LVDYDLODEOHIRUWKH'DQXEHGUDLQDJHEDVLQGRZQVWUHDPWRWKH+XQJDULDQ&URDWLDQ
ERUGHUJDXJH0RKiFV
5HVXOWV
7KHJLYHQSKDVHRIWKHZRUNZLOOUHVXOWLQFRQWLQXRXVGDLO\WLPHVHULHVRIGLVFKDUJHVZDWHUOHYHOVDQG
IORZYHORFLWLHVRQWKH'DQXEHDQGWKH5KLQHULYHUVUHDGLO\DYDLODEOHIRUWKHHFRQRPLFDQDO\VLVZLWKLQWKH
(&&21(7SURMHFW
([WUDFWLQJUHSUHVHQWDWLYH\HDUVRXWRIWKHK\GURORJLFDOGDWDEDVH
7UDQVSRUWPRGHOOLQJZLWKWKHWUDQVSRUWHFRQRPLFPRGHO12'86GHSHQGVRQWKHGHYHORSPHQWRIZDWHU
OHYHOV ZDWHUGHSWKVE\\HDU7KHQDWXUHRI WKHPRGHO UHTXLUHV WKDW µUHSUHVHQWDWLYH\HDUV¶DUHH[WUDFWHG
IURP WKHGDWDEDVHZKLFKZRXOGEHFRQVLVWHQWZLWK WKHQHZFOLPDWRORJLFDOFRQGLWLRQV7KHUHIRUH LWZDV
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FKRVHQWRH[WUDFWµW\SHVRIFRQGLWLRQV¶UHSUHVHQWLQJWKHFRQGLWLRQVRIWKHLQODQGZDWHUZD\QHWZRUNLQWKH
IXWXUH/LQJHPDQQ,HWDO
,Q(&&21(7ZHIRFXVRQORZZDWHUOHYHOVLWXDWLRQVWKLVPHDQVWKDWZHIRFXVRQWKHµGU\¶VLWXDWLRQV
XQGHUVHYHUDOFOLPDWHVFHQDULRV:HFUHDWHDUDQNLQJIRUHDFKPRGHOOHG\HDUXQGHUJLYHQFOLPDWRORJLFDO
FRQGLWLRQVEDVHGRQWKHµZDWHUOHYHOVLWXDWLRQ¶:HRUGHUHDFK\HDUEDVHGRQWKHQXPEHURIGD\VDFHUWDLQ
VHW RI ZDWHU OHYHOV LV H[FHHGHG 7KLV FDQ EH XQGHUVWRRG DV WKUHVKROGV DQG DOORZV XV WR GHILQH 
µFKDUDFWHULVWLF\HDUV¶IRUHDFKFOLPDWHVFHQDULR
 0HGLDQ\HDU7KLVLVUHSUHVHQWVWKHK\GURORJLFDOFRQGLWLRQVRIDµVWDQGDUG¶\HDUXQGHUµQRUPDO¶
FRQGLWLRQV
 '\HDU7KLVLVDµGU\¶\HDURFFXUULQJHDFK\HDUVXQGHUWKHJLYHQFOLPDWRORJLFDOFRQGLWLRQV
 '\HDU7KLVLVDµGU\¶\HDURFFXUULQJHDFK\HDUVXQGHUWKHJLYHQFOLPDWRORJLFDOFRQGLWLRQV

$QH[DPSOHRIKRZWKLVWDEOHFDQORRNOLNHLVJLYHQLQ7DEOH7KLVWDEOHSUHVHQWVWKHDPRXQWRIGD\V
SHU \HDU D FHUWDLQ D ZDWHU OHYHO LV QRW H[FHHGHG ,Q WKLV ZD\ UHSUHVHQWDWLYH µ\HDUV¶ RU ZDWHU OHYHO
FRQGLWLRQVFDQEHVHOHFWHGDVDEDVLVIRUHFRQRPLFHYDOXDWLRQ
2QFHWKHUHSUHVHQWDWLYH\HDUVDUHVHOHFWHGWKHLQIRUPDWLRQLQ7DEOHFDQEHWUDQVIRUPHGLQWRDKLVWRJUDP
WKDWUHSUHVHQWVWKHRFFXUUHQFHRIZDWHUOHYHOVZLWKLQDFHUWDLQEDQGZLGWK
7DEOH3URFHVVLQJRIK\GURORJLFDOGDWDIRUHFRQRPLFPRGHOOLQJH[WUDFWUHSUHVHQWDWLYH\HDUV
 µUHIHUHQFH¶ 1HDUIXWXUH
GU\
VFHQDULR
:DWHUGHSWK 0HGLDQ ' ' 0HGLDQ ' '
      
      
      
      
      
      
      
8VLQJWKHWUDQVSRUWHFRQRPLFPRGHO12'86
7DNLQJLQWRDFFRXQWWKHIXWXUHRIWUDQVSRUW
7KHUHLVRQHFHUWDLQW\DERXWFOLPDWHFKDQJHLWKDSSHQVLQWKHIXWXUH,QWKHPHDQWLPHKRZHYHUZHFDQ
H[SHFW VRPH FKDQJHV LQ WKH WUDQVSRUW QHWZRUN DQG2' IORZV QRW UHODWHG WR FOLPDWH FKDQJH EXW ZLWK
LPSRUWDQFHIRURXUHYDOXDWLRQ
(&&21(7 XVHV WZR WUDQVSRUW VFHQDULRV DV D EDVLV IRU HYDOXDWLRQ RI FOLPDWH FKDQJH HIIHFWV DQG
DGDSWDWLRQPHDVXUHV DV RXWOLQHG LQ 7DEOH 7KH ILUVW LV D VWDQGDUG VFHQDULR LV ZKLFK DOO YDULDEOHV DUH
NQRZQ$V WKHSURMHFW LV LQWHQGHG WRSURYLGHSROLF\JXLGDQFH WR(&RIILFHUVVWDUWLQJZLWKDVFHQDULRRI
WKLVQDWXUHSHUPLWVSROLF\PDNHVLQWKHILUVWLQVWDQFHWRDYRLGDFRPSOH[DEVWUDFWLRQRIODUJHO\XQNQRZQ
FLUFXPVWDQFHVRQDWLPHVFDOHDWWKHHGJHRIWKHSRVVLELOLWLHVRIVWDQGDUGHFRQRPLFUHDVRQLQJ\HDUV
LQWKHIXWXUH7KLVVFHQDULRZLOOEHUHSUHVHQWHGE\WKH75$16722/6EDVHOLQHIRUDQGFRQVLVWVRI
2ULJLQ'HVWLQDWLRQSDLUVZLWKWKHDVVRFLDWHGIORZVRIJRRGVGLYLGHGE\1675FODVVIRUHDFKDQGZLWK
WKHLQIUDVWUXFWXUHSK\VLFDOOLQNVRIWKDW\HDU
7KH JRDO RI XVLQJ D VHFRQG WUDQVSRUW EDFNJURXQG VFHQDULR LV WZRIROG )LUVWO\ LW DOORZV WKH XVH RI
FHUWDLQ DVVXPSWLRQV WR FRQVWUXFW WKH SRVVLEOH HFRQRPLF FRQGLWLRQV RI WKH \HDU IRU ZKLFK WKH FOLPDWH
FKDQJHSURMHFWLRQVDUHPDGHLH&KHQ0HWDO7KHPRVWLPSRUWDQWDUJXPHQWIRUXVLQJWKLV
DOWHUQDWHVFHQDULRLVWKDWLWZLOOVHUYHDVDQLPPHGLDWHVHQVLWLYLW\DQDO\VLVRIWKHUHVXOWVREWDLQHGIURPWKH
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VLPXODWLRQVRIWKHILUVWVFHQDULR,QRWKHUZRUGVWKHUREXVWQHVVRIWKHDGDSWDWLRQPHDVXUHVXQGHUGLIIHUHQW
FLUFXPVWDQFHVLVWHVWHGVRWKDWSROLF\PDNHUVFDQDVVHVVWKHULVNRIDSSO\LQJVXFKPHDVXUHV7KLVVFHQDULR
ZLOOEHEDVHGRQWKH(&VSRQVRUHGVWXG\³0HGLXPDQG/RQJ7HUP3HUVSHFWLYHVRI,:7LQWKH(8´
4XLVSHO0HWDO
7DEOH2YHUYLHZRI(&&21(7VFHQDULRV
(FRQRP\ %DVHOLQH 'U\VFHQDULR :HWVFHQDULR
6WDQGDUGFRQGLWLRQV .QRZQ 2'PDWUL[ EDVHG RQ

5HSUHVHQWDWLYH\HDUVH[WUDFWHGOLNHH[SODLQHGLQIRUQHDUDQG
IDUIXWXUH
&OLPDWRORJLFDO FRQGLWLRQV DUH DVVXPHG WR EH LQGHSHQGHQW IURP
HFRQRP\
)XWXUH HFRQRPLF
FRQGLWLRQV
&KDQJH WR WUDQVSRUW QHWZRUN
3HUVSHFWLYHVVWXG\
&KDQJHWR2'PDWUL[
$SSOLFDWLRQRIWKH12'86PRGHO
12'86LVDQHODERUDWHWUDQVSRUWQHWZRUNPRGHOZKLFKRSWLPLVHVPLQLPLVHVFRVWVWKURXJKDPRGLILHG
VKRUWHVWSDWKDOJRULWKP12'86WKHQLVVHWXSWRKDQGOHGLIIHUHQWVKLSW\SHVDQGSUHGLFWVERWKWUDQVSRUW
FRVW DQG JRRG IORZV RQ WKH HQWLUH WUDQVSRUW QHWZRUN ,QWHUPRGDOLW\ DQGPRGDO FKDQJH FDQ EH DVVHVVHG
GLUHFWO\IURPWKHPRGHO%HXWKH0HWDO
7KHFRVWIXQFWLRQVDVVRFLDWHGZLWKHDFKOLQNDUHKLJKO\GHWDLOHGDQGIRU,:7XVHWKHVKLS¶VORDGIDFWRU
DVWKHPDLQSDUDPHWHU7KHILQDORXWSXWVIURPWKHFOLPDWHFKDQJHUHODWHGZRUNRI(&&21(7DUHVHH
KLVWRJUDPVRIZDWHUOHYHOVIRUWKHQHDUDQGIDUIXWXUHIRUDZHWDQGGU\FOLPDWHVFHQDULR&RVWIXQFWLRQVIRU
DOOUHOHYDQWVKLSW\SHVDUHDYDLODEOHLQWKHPRGHOIRUERWKWKH5KLQHDQG'DQXEHEDVLQ,QWKHVHWXSRIWKH
FRVWIXQFWLRQVZHIROORZ-RQNHUHQ
,WLVDVVXPHGWKDWWKHPDLQHOHPHQWRIHFRQRPLFLPSRUWDQFHIRUHDFKVKLSW\SHE\&(07FODVVFDQEH
UHGXFHG WR WKHPD[LPXP ORDG WKDW WKH VKLS FDQ FDUU\ XQGHU VSHFLILFZDWHU OHYHO FRQGLWLRQV8QGHU WKLV
DVVXPSWLRQZHDUHDEOHWRIRFXVRQO\RQDIHZFULWLFDOSRLQWVRQWKHQHWZRUN7KHUHDVRQIRUWKLVLVWKDW
VKLSVKDYLQJWRSDVVWKHFULWLFDOSRLQWIRUH[DPSOH.DXERQWKH5KLQHULYHUZLOOKDYHWRVXIIHUIURPD
UHGXFHG ORDG IRU WKH HQWLUH WULSSDVVLQJ WKH FULWLFDO SRLQW7KLVPHDQV WKDW WKH FRQGLWLRQVRQ WKH FULWLFDO
SRLQWKDYHDQLQIOXHQFHRQDOOVKLSVDQGDOO2'¶VSDVVLQJWKURXJKWKDWSDUWLFXODUFULWLFDOSRLQW7KHOLQN
EHWZHHQ ZDWHU OHYHO ± VKLS GUDXJKW ± ORDG IDFWRU LV UHODWLYHO\ VWUDLJKWIRUZDUG WR VHW XS $V VXFK LW LV
XQQHFHVVDU\WRDQDO\VHWKHFRQGLWLRQVIRUHDFKVWUHWFKDQGPDNHRQO\PDUJLQDOXVHRIFRPSOH[QRQOLQHDU
HTXDWLRQVJLYLQJWKHUHODWLRQEHWZHHQZDWHUGHSWKDQGIXHOFRQVXPSWLRQ
,Q(&&21(7FULWLFDOSRLQWVDUHFKRVHQRQ WKH5KLQH ULYHU .DXE5XKURUW DQGRQ WKH'DQXEH
ULYHU :LOGXQJVPDXHUDQG3IHOOLQJ7KH WRWDO2'PDWUL[ LVVSOLWXSDQGRQO\ WKH WULSVSDVVLQJ WKURXJK
RQHRUPXOWLSOHFULWLFDOSRLQWVDUHWDNHQLQWRDFFRXQW7KHQWKH12'86PRGHOLVDSSOLHGIRULQZDWHU
OHYHO VLWXDWLRQV UDQJLQJ IURP QRUPDO XQFRQVWUDLQHG WUDIILF WR VHYHUHO\ ORZ ZDWHU OHYHOV 7KHQ HDFK
ZDWHUOHYHOVLWXDWLRQLVUHZHLJKWHGWRUHSUHVHQWWKHVLWXDWLRQRIWKHWUDQVSRUWQHWZRUNIRUDFHUWDLQQXPEHU
RIGD\VJLYHQWKHZDWHUOHYHOKLVWRJUDPGHYHORSHGLQ
8QFHUWDLQW\LQWKHLPSDFWFKDLQ
:KHQFRPELQLQJDODUJHDPRXQWRIPRGHOVDV(&&21(7GRHVXQFHUWDLQW\LQFUHDVHVZLWKHYHU\VWHS
7RLQFUHDVHUREXVWQHVVRIWKHILQDOUHVXOWVDQDWWHPSWLVPDGHWRFRYHUXQFHUWDLQW\E\GHOLYHULQJPXOWLSOH
VFHQDULRV DQG WKHQ FKHFNLQJ WKH YDULDELOLW\ WKLV FDXVHV LQ WKH QH[W SKDVHV RI WKH SURMHFW )URP WKDW
SHUVSHFWLYHLWZDVGHFLGHGWRZRUNZLWKFOLPDWHVFHQDULRVDQGWUDQVSRUWVFHQDULRV7KHUREXVWQHVVRI
DGDSWDWLRQPHDVXUHVLVVHFXUHGZKHQLWJLYHVSRVLWLYHUHVXOWVLQDOORUPRVWFRPELQHGVFHQDULRV

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(9$/8$7,212)$'$37$7,21675$7(*,(6
,GHQWLILFDWLRQRIDGDSWDWLRQVWUDWHJLHV
,QSDUDOOHOZLWKWKHPHWHRURORJLFDOK\GURORJLFDODQGHFRQRPLFHYDOXDWLRQRIFOLPDWHFKDQJHSRWHQWLDO
DGDSWDWLRQVWUDWHJLHVDUHLGHQWLILHGFRQVWUXFWHGDQGDVVHVVHG
$WSUHVHQWWKHSURMHFWLVLQWKHLGHQWLILFDWLRQSKDVH7KHIRFXVLVRQWKHIROORZLQJSRLQWV
 )OHHWDQGWUDQVSRUWUHODWHGVWUDWHJLHVFRYHULQJWHFKQLFDODSSURDFKHVHJDGMXVWPHQWRIWKHIOHHW
RSHUDWLRQDOFRQFHSWVDVZHOODVORJLVWLFFKDLQVLQFOXGLQJRWKHUPRGHVRIWUDQVSRUWHJUDLO
 ,QIUDVWUXFWXUHPHDVXUHV DGDSWDWLRQ RI ZDWHUZD\ LQIUDVWUXFWXUH LQ RUGHU WRPDLQWDLQPLQLPXP
ZDWHUGHSWKV
 ,PSURYHPHQWRIZDWHU OHYHO IRUHFDVWPHWKRGVHJRQVHDVRQDO WLPHKRUL]RQ LQRUGHU WRVXSSRUW
WKHVKLSSLQJLQGXVWU\RQTXHVWLRQVDVH[SODLQHGEHORZ
 0HDVXUHVDQGRSWLRQVIRUWKHVKLSSLQJLQGXVWU\HJLQWHUPVRIVKRUWRUPLGWHUPVWRUHNHHSLQJ
VKLIWVWRRWKHUPRGHVRUDGDSWDWLRQRISURGXFWLRQSURFHGXUHV
,QJHQHUDODGDSWDWLRQPHDVXUHVFDQEHDVVHVVHGEDVHGRQWKHIROORZLQJWDUJHW
7KH FRVW RI WKH LQYHVWPHQW QHHGHG WR NHHS WKH VDPH WUDQVSRUWHG YROXPH SHU VKLS DV QRZDGD\V
WKHUHE\FRPSHQVDWLQJWKHDVVXPHGPHDQGURSRIZDWHUOHYHO
7KLVREMHFWLYHFDQEHDFKLHYHGE\WKHIROORZLQJVWUDWHJLHVIROORZLQJ=LJLF%HWDO
 LQFUHDVLQJWKHSD\ORDGRIDVKLSNHHSLQJWKH/[%[7XQFKDQJHGOLJKWZHLJKWVWUXFWXUH
 UHGXFLQJWKHQXPEHURIGD\VSHU\HDUZKHQWKHQDYLJDWLRQRIDVKLSLVSK\VLFDOO\QRWIHDVLEOH
 LQFUHDVLQJWKHIOHHWFDSDFLW\E\DGGLQJQHZVKLSVRISULQFLSDOO\FRQYHQWLRQDOGHVLJQEXWZLWKWKH
DSSURSULDWHDSSOLFDWLRQRIPHDVXUHVOLNHDGMXVWDEOHDSURQVEOLVWHUVRUOLJKWZHLJKWVWUXFWXUH
 LQFUHDVLQJWKHIOHHWFDSDFLW\E\VXEVWLWXWLQJFRQYHQWLRQDOXQLWVZLWKQHZO\GHVLJQHGYHVVHOV
 LQFUHDVLQJWKHDQQXDOQXPEHURIRSHUDWLQJKRXUVE\SDVVLQJIURPGD\DQGVHPLFRQWLQXRXVLQWR
FRQWLQXRXVPRGHRIRSHUDWLRQDOVRIRUVPDOOHUYHVVHOV
 RSWLPLVLQJ WKHFDSDFLW\SRWHQWLDO WKURXJKD MRLQWYHQWXUHZLWKUDLOPRGHLIDQGZKHUHIHDVLEOH
E\SDVVLQJDSDUWRIWKHRZQYROXPHWRWKHUDLOZD\GXULQJWKHXQIDYRXUDEOHQDYLJDWLRQSHULRGV
DQGWDNLQJEDFNPRUHWKDQWKHSDUWRIWKHUDLOZD\YROXPHGXULQJWKHIDYRXUDEOHQDXWLFDOSHULRGV
$V IRU FOLPDWH FKDQJH HIIHFWV WKHTXDQWLILFDWLRQRI WKH DGDSWDWLRQPHDVXUHV IRU IXUWKHUPRGHOOLQJ LV
EDVHGRQWKHDVVXPHGGURSRIWKHZDWHUOHYHODVDQLQGHSHQGHQWYDULDEOHZLWKFHQWLPHWUHLQWHUYDOV
   HWF 7KLV DSSURDFK HQDEOHV DOO SURSRVHG PHDVXUHV RI YHU\ GLIIHUHQW QDWXUH WR EH DVVHVVHG
LPSDUWLDOO\DQG LQDPXWXDOO\FRPSDUDEOHZD\+RZHYHU VRPHPHDVXUHVZLOOGHPRQVWUDWHJRRGHIIHFWV
RQO\ IRU VPDOOHU DQG RWKHUV RQO\ IRU ELJJHU ZDWHU OHYHO FKDQJHV $Q\ZD\ WKH UHVXOWV ZLOO HQDEOH WKH
FKRLFH RI WKH SURSHU VWUDWHJ\ DQG WKH FRPELQDWLRQ RI DGDSWDWLRQ PHDVXUHV WR FRSH ZLWK WKH HVWLPDWHG
VHOHFWHGZDWHUZD\FKDQJHVFHQDULR7KHVFKHPHRI WKHSUREDEO\IHDVLEOHPHDVXUHV WRPDWFK WKHZDWHU
OHYHOFKDQJHVUHGXFWLRQRIDQQXDODYHUDJHZDWHUGHSWK LQFUHDVHRIYDULDWLRQDPSOLWXGH LVJLYHQ LQ WKH
WDEOHEHORZ
7DEOH2YHUYLHZRIIOHHWWUDQVSRUWDQGORJLVWLFVDGDSWDWLRQRSWLRQV=LJLF%HWDO
$)OHHWXQLWV %2SHUDWLRQ &/RJLVWLFV
 /LJKWZHLJKWVWUXFWXUH  &RQWLQXRXVLQVWHDGRIGD\WLPH
RSHUDWLRQ
 6WUDWHJLFDOOLDQFHVEHWZHHQ,:7
DQGUDLOZD\V
 $GMXVWDEOHWXQQHOUHWUDFWDEOHWXQQHO
DSURQV
 ,PSOHPHQWDWLRQRIFRXSOLQJWUDLQV
LQVWHDGRISXVKHGWUDLQV
 
 6LGHEOLVWHUV

 ,PSOHPHQWDWLRQRIVPDOOHULQVWHDGRI
ODUJHUYHVVHOV
 
 )ODWKXOOVPXOWLSOHVFUHZSXVKERDWV    
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$VVHVVPHQWRIDGDSWDWLRQ
(&&21(7LQWHJUDWHVWKHIXOOGDWDEDVHRQDGDSWDWLRQRSWLRQVDQGFDOFXODWHVWKHFRVWHIIHFWLYHQHVVRI
HDFKDGDSWDWLRQRSWLRQ7KLVPHDQVWKDWWKHILQDORXWSXWRQDGDSWDWLRQZLOOEHWKHUDWLRRIH[WUDJRRGVIORZ
HDFK DGDSWDWLRQ RSWLRQ LV JHQHUDWLQJ FRPSDUHG WR WKH FRVW RI HDFK UHVSHFWLYH DGDSWDWLRQ RSWLRQ 7KH
RXWSXWRIRXULGHQWLILFDWLRQVWUDWHJ\LQLVOLQNHGWRWKHUHVXOWVRIWKH12'86VLPXODWLRQVLQE\
LQFUHDVLQJWKHUHVLVWDQFHRIVKLSW\SHVWRORZZDWHUOHYHOV*LYHQFHUWDLQDGDSWDWLRQRSWLRQVWKHDGDSWHG
VKLSVFDQKDYHDKLJKHUPD[LPXP ORDG WKDQ WKHQRQDGDSWHGVKLSV7KLVPHDQV WKDW IRU WKHHQWLUH WULS
PRUHJRRGVFDQEHWUDQVSRUWHGRQWKHLQODQGZDWHUZD\QHWZRUN,Q7DEOHZHVKRZDQH[DPSOHIRURQH
DGDSWDWLRQRSWLRQRZQZHLJKWVDYLQJVIRURXUVHOHFWHGVKLSW\SHVRQWKH5KLQHULYHU









*06*URPRWRUVFKLII
&21&/86,216
(&&21(7LVDQDPELWLRXVDQGLQWHQVLYHLQWHUGLVFLSOLQDU\SURMHFWWKDWDWWHPSWVWRPDNHDQLQWHJUDWHG
DQDO\VLVRIWKHFOLPDWHFKDQJHUHODWHGLPSDFWVDQGWREULQJWRJHWKHUWKHYDVWH[SHULHQFHRIH[SHUWVZLWKLQ
GLIIHUHQWILHOGVRIUHVHDUFKDQGSROLF\PDNLQJ7KHPHWKRGRORJ\RI(&&21(7LVDSURGXFWRILQWHQVLYH
GLVFXVVLRQDQGKDUGZRUNDQGLVQRZLQWKHILQDOVWDJHRILPSOHPHQWDWLRQ:LWKLQ\HDUILQDOUHVXOWVIRU
WKHHFRQRPLFHYDOXDWLRQRIERWKWKHFOLPDWHFKDQJHLPSDFWDQGDGDSWDWLRQZLOOEHDYDLODEOH
7KHDSSURDFKSUHVHQWHGLQWKLVSDSHULVDQH[DPSOHRQKRZDQLQWHUGLVFLSOLQDU\SURMHFWKDVDVVHVVHGWKH
SUREOHPRIDGDSWDWLRQ WRFOLPDWHFKDQJH WDNLQJ WKH LQODQGZDWHUZD\ WUDQVSRUWQHWZRUNDVDFDVHVWXG\
%DVHG RQ WKH FRQFHSW RI DQ LPSDFW FKDLQ D FRPPRQ LQWHUIDFH EHWZHHQ WKH PRGHO PHWKRGRORJLHV LV
GHWHUPLQHGDQGDSSOLHG7KHNH\WRJRRGFRRSHUDWLRQKHUHLVWRWDNHLQWRDFFRXQWWKHGLIIHUHQWWLPHIUDPHV
DQGWHUPLQRORJLHVRIHDFKPRGHO
7KH PDLQ TXHVWLRQ IRU WKH FOLPDWRORJLFDO DQG K\GURORJLFDO ZRUN ZDV WR H[WUDFW UHSUHVHQWDWLYH
LQIRUPDWLRQRQWKHQDYLJDWLRQFRQGLWLRQZKLFKFDQEHKDQGOHGIRUHFRQRPLFHYDOXDWLRQ,WZDVGHFLGHGWR
ZRUN ZLWK ³UHSUHVHQWDWLYH \HDUV´ DFFRUGLQJ WR WKHLU H[SHFWHG RFFXUUHQFH XQGHU ZHW DQG GU\ FOLPDWH
VFHQDULRVIRUWKHQHDUDQGGLVWDQWIXWXUH
7KH UHVSHFWLYH SUHGLFWLRQV RQ RFFXUUHQFH RI ZDWHU OHYHOV FDQ EH XVHG E\ WKH WUDQVSRUW PRGHO E\
DSSO\LQJDFRVW IXQFWLRQIRFXVVHGRQ WKHPD[LPXPORDGIDFWRURIGLIIHUHQWVKLS W\SHVXQGHUHDFKZDWHU
OHYHO FRQGLWLRQ8VLQJ ORDG IDFWRUV LQVWHDG RI ORFDO WUDQVSRUW FRVWV RQ GLIIHUHQW ULYHU VWUHWFKHV JUHDWO\
VLPSOLILHV WKH XVH RI WKH WUDQVSRUW HFRQRPLF PRGHO 12'86 DV WKH DQDO\VLV FDQ EH OLPLWHG WR D IHZ
FULWLFDOSRLQWVRQERWK5KLQHDQG'DQXEH
$GDSWDWLRQRSWLRQVDUHLGHQWLILHGLQSDUDOOHO WRWKHLPSDFWFKDLQDQDO\VLVDQGHQWHULQWRWKHHFRQRPLF
HYDOXDWLRQE\DOORZLQJDODUJHUPD[LPXPORDGIDFWRUIRUORZHUZDWHUOHYHOV7KHH[WUDIORZWKLVLVDEOHWR
JHQHUDWHLVDVVHVVHGLQUHVSHFWWRWKHFRVWRILPSOHPHQWLQJWKHDGDSWDWLRQRSWLRQ
7DEOH([DPSOHRIHIIHFWRIZHLJKWVDYLQJVRQFDUU\LQJFDSDFLW\5KLQHYHVVHOVVRXUFH=LJLF%HWDO
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:HZLVK WR WKDQN DOO RXU FROOHDJXHV IURP WKH(&&21(7SURMHFW IRU WKHLU FRQWULEXWLRQV WR WKLV
SDSHU:HDUHWKDQNIXOWREHDEOHWRFRRUGLQDWHVXFKDILQHJURXSRIH[SHUWVDQGDUHJODGWRLQWHJUDWHWKHLU
ZRUN LQWR D FRPSUHKHQVLYHSDSHU ,QSDUWLFXODUZH UHIHU WR WKHZRUNRI -RQNHUHQ2 IRUPHUO\98$
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)8&D0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YLD'RQDX4XLVSHO0DQG8EEHOV%1($6]pSV]y*DQG+RUDQ\L$
206=*QDQGW%DQG%DOLQW*9,78.,3UR]Q\7DQG.OHLQ7DQN$.10,
:HDOVRZLVKWRDFNQRZOHGJHWKH(XURSHDQ&RPPLVVLRQIRUWKHLUVXSSRUWWRWKH(&&21(7SURMHFW
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